Cisplatin nephrotoxicity: a review of the literature.
Cisplatin is a platinum containing drug first approved as an antineoplastic agent in 1978. It remains an important and effective therapy in many forms of cancer today. Cisplatin mediates its tumorcidal effects via a number of different cytotoxic mechanisms. Although it is best known for DNA damage, cisplatin also causes cytoplasmic organelle dysfunction particularly with the endoplasmic reticulum and mitochondria. It also activates apoptotic pathways and inflicts cellular damage via oxidative stress and inflammation. One of its dose limiting toxicities is its effects on the kidney. This includes acute kidney injury as well as tubular injury resulting in electrolyte wasting. Extensive research has found that cisplatin entry into a cell is facilitated by a number of cellular transporters including human copper transport protein 1 (Ctr1) and the organic cation transporter 2 (OCT2) which are expressed on renal tubular cells. The interactions between the mechanisms of cytotoxicity and cellular transport play an important role in the nephrotoxicity. Better understanding of these interactions could one day help devise better renoprotection that would not reduce its anti-tumor effects.